TBX5 overexpression stimulates differentiation of chamber myocardium in P19C16 embryonic carcinoma cells.
In vitro differentiation of pluripotent embryonic cells is becoming a model system to study factors and genes involved in early developmental processes including cardiogenesis. An additional application involves the development of donor cells for treatment of diseases among which cardiac infarction. For this purpose differentiated cells should meet the functional characteristics of chamber myocardium, a requirement not convincingly reached as yet. The T-box transcription factor Tbx5 has been demonstrated to be crucial for heart formation. Using stably transfected clones of the P19C16 embryonic carcinoma cell line, reported to differentiate efficiently into the cardiac lineage, we investigated whether Tbx5 is sufficient to enhance cardiogenesis and differentiation of chamber myocardium. TBX5-transfected clones started to beat earlier, however, a relation between transgenic TBX5 mRNA levels and the number of beating foci or levels of Serca2a mRNA, a myocardial marker, could not be observed. However, TBX5-transfected clones displayed significantly higher levels of atrial natriuretic factor (Anf) and Connexin (Cx)40 mRNAs, which are associated with the formation of chamber myocardium. This indicates that Tbx5 enhances cardiac maturation within this system rather than cardiogenesis.